A device which provides for analogues of the Mapleson A, D and E anaesthetic breathing circuits in a compact and reasonably robust form is described. It incorporates a single lever for switching between Mapleson modes and uses a Heidbrink valve in the same way as the familiar CO 2 absorbers. The breathing hose attachment points are similar to those on the CIG (BOC) Mark 3 absorber. This allows use with standard breathing tubes for non-coaxial purposes and, with the Mera F attachment, provides a coaxial circuit. Anaesthetic gas scavenging facilities are incorporated.
The description of a new breathing system by Humphreyl and the availability of an example of it for study produced considerable interest in our department. We were impressed by the concept but felt that the device could be improved in a number of ways. The various hoses leading to the device caused congestion around the common gas outlet on the righthand side of our anaesthetic machines. This made access to the emergency oxygen button and the pharyngeal sucker difficult. The need for two levers to allow changes between the various modes of the device was felt to be unnecessarily complicated. It was therefore interesting to be asked by a local equipment manufacturer to assess a new device. It appeared to provide answers to the problems that we felt existed with the Humphrey device, but was otherwise comparable with it. The rationale for the development of this type of circuit has been discussed by Humphreyl.
DESCRIPTION OF THE DEVICE
There are two major innovations in the new circuit-selector switch. The moving parts of the switch are at right angles to the gas flow, as compared with the original Humphrey device in which they were parallel to it. There are two independent parts to the rotating tumbler, rather than the single one in the later Humphrey (single lever) switch. The moving parts of the switch are shown in Figure 1 . The switch is constructed from two parts mechanically similar to a three-way tap joined through the axes of the moving parts of the taps. The tumbler in the expiratory limb is driven through only 90 degrees when the inspiratory limb tumbler is moved through 180 degrees (Figures 2 and 3 ). 
CONSTRUCTION
The body and end plate of the switch (Figure 4 ) are made of chromium-plated brass with the rotating tumblers being made of brass. The adjacent ends of the tumblers are machined to provide the differential rotation referred to above. The tumbler at the inspiratory end of the switch is moved by a control knob which drives it with two pegs. These pegs are of different sizes to prevent mis-assembly. The end plate has a locating pin again to prevent mis-assembly.
The switch is more compact than the Humphrey ADE switch, but still produced the same problem with the area around the common gas outlet on the anaesthetic machine being congested ( Figure 5 ). The device is intended to provide an alternative to the C02-absorbing circle system, which is standard with our anaesthetic machines (CIG Boyles). The attachment of a standard Bird Ventilator mounting clamp to the switch allows it to be used on the mounting pillar in place of the absorber ( Figure 6 ). Note that several of the illustrations show a development model which was easier to photograph due to a duller finish. The switch with a Bird ventilator mounting provides a compact and convenient circuit (Figure 7) . The switch is thus being made in two forms. The more modern anaesthetic machines with moveable common gas outlets can use the switch attached directly to the common gas outlet. Older machines with a fixed gas outlet can use the Bird ventilator mounting-equipped switch in place of the CO 2 absorber. A positive lock is fitted on the switch to prevent the control knob being accidentally knocked from the two extremes of rotation. This is provided by a spring-loaded plunger which needs to be pulled outwards to allow the control to rotate (Figure 8) .
The use of the markings 'A' and 'DIE' on the control knob is helpful as an indication of the position of the switch. These can be seen in Figure 8 . The large knurled knob was chosen, in preference to a smaller one with a lever, to avoid contact between the switch and other equipment mounted on the anaesthetic machine. It also provides a larger base for the markings. illustration. This limb is also a 22115 mm connector. The dependent limb on this side is normally attached to a ventilator, but can be used with a bag to provide hand ventilation. The final part of the switch is the MIE exhalation valve.
With the control knob in the 'A' position, the switch provides a Mapleson A (Magill) function. In this position, the tumbler on the inspiratory side is rotated so that the reservoir bag is connected to the circuit (upper part of the illustration). The tumbler on the outflow side directs gas flow through the expiratory (MIE) valve (lower part of illustration) and simultaneously cuts off flow to and from the ventilator.
When the switch is set to the 'DIE' position (Figure 3) , the reservoir bag is disconnected by the rotation of the tumbler on the inflow side (upper part of illustration). The dependent limb on the outflow side is opened, allowing the ventilator to be used (lower part of illustration). The MIE valve would normally be closed during machine ventilation. When hand ventilation is used, the excess gas is discharged through the exhaust valve, which can be used in the same way as the valve on the familiar C02 absorbers.
Patients can also be ventilated with the switch in the 'A' position, using the reservoir bag and adjusting the MIE valve appropriately. This can be expected to be inefficient and would be usable only in the short term. The gas flows within the circuit are shown in Figure 9 . Fresh gas enters through the connector labelled FGF. The gas flow around the circuit is shown with white arrows for the 'A' position and black arrows for the 'DIE' position.
The performance of the circuit with spontaneous ventilation is discussed in an accompanying paper by Bradley, Marsland and Massang. 2 
